INTRODUCTION
Coal is the largest assured source of energy in New Mexico, and although only locally developed at present, it is likely to be extensively developed to meet the future demands of industry, both within and without the limits of the State. The total original coal reserves in New Mexico are 61, 754.6 61, 754.6 Some of' this huge total is in thin beds; some· is in thick beds. A large part is near the surface; a small part is as much as 3, 000 feet below the surface. A small arriount has been accurately measured by trenching the outcrops and by drilling; a large amount is only inferred to be present on the basis of the known. geologic continuity of the coal-bearing rocks. Amounts adequate for present use are near existing facilities for transportation. and utilization; large amounts, however, are quite remote from such facilities. Most of the subbituminous coal reserves are in the San Juan River region in the northwestern part of the State, whereas, most of the bituminous coal reserves are in the Raton field in the northeastern part of the State.
If New Mexico's coal reserves are to be used to full advantage in the future it is necessary to ta.)te inventory of them now, and to appraise th·eir availability and usefulness in connec.tion with current and future planning for national and State development. It is hoped that the accompanying report on New Mexico's coal resources, which is the most detailed yet presented, will serve to call attention to areas favorable for prospecting and development, to areas needing further investigation, and to sources of available detailed geologic information about individual coal field areas ..
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New Mexico, and the St. Louis, Rocky Mountain and Pacific Company, Raton, New Mexico.
NEW MEXICO COAL RESERVES
The accompanying appraisal of New Mexico coalreserves is based on a careful study of all available published and unpublished geologic and engineering information concerning the coal field areas. Much of the information was obtained from geologic maps, which show the outcrops of coal beds, and provide information about the nature and thickness of the overburden, and from the accompanying geologic reports, which describe the occurrences of coal. Drilling data were lilSed wherever available, but unfortunately, such testing-has been undertaken only in local areas. Information from existing mine.s and mine maps was also used to advantage in the areas of active mining.
Procedures used in estimating reserves
ClassUication accordinq to characteristics of the coal
In preparing tonnage esti~tes from the available information on the thickness a.Q.d areal distribution of the known coal beds, ·certain standardized procedures and definitions were adopted to insure uniformity in the treatment of the reserves according to rank of coal, thickness of beds, thickness of overburden, and weight of coal, as discussed under separate headinqs in the paragraphs below:
Rank of coal. --The ranks assigned to New Mexico coals accord with th,e generally accepted classification established by the American Society for Testing Materials. 34/ This classification, which is reproduced in TableiT, divides all coal into 13 groups on the basis of the dry, mineral-matter-free fixed carbon, the moist mineral-matter-free B. t. u. value , and the physical properties. Rank is important in determining utilization of coal, and is, therefore, used as the prime basis· for reserve classification.
The areal distribution, of the several ranks of coal in New Mexico is shown on the accompanying map, plate 1. The data for determining rank assiqnments were taken from published chemical analyses, 21 33/ a representative list of which is presented in ti5i'f2.
It is apparent from this table that New Mexico coals are mainly subbituminous and bituminous in rank, although a small amount of anthracite is present locally .. Subbituminous coal occurs mainly in the northwestern -part of the 'State;. whereas bituminous coal appears to be concentrated in the northeastern part. However, valuable deposits of bituminqus coal are widely distributed throughout the State.
Thickness of beds . --As the thickness of coal beds is an important factor in mining economy, the reserves of coal in New Mexico have been calculated and reported for beds in three groups with ranges of thickness for each rank as indicated in the following table. a It is recognized that there-may be noncaking varieties in each group of the bituminous class.
• Coals having 69 per cent or more fixed carbon on the dry, mineral-matter-free basis shall be classified according to futed carbon, regardless of Btu.
· 1 There are three varieties of coal in the high-volatile C bituminous coal group, namely, Variety 1, agglomerating and nonweathering; Variety 2, agglomerating and weathering; Variety 3, nonagglomerating and nonweathering. 10 feet Observations of the thickness of coal beds at the outcrop, in mines, and in drill holes were used to determine variations in the thickness of coal beds and to establish areas assignable to the groups set forth above. In preparing the accompanying estimates of New Mexico reserves it was assumed that the beds would show thickness variations behind the outcrops similar to those indicated by available measurements at the loutcrops and in drill holes. In areas where there has been drilling during or prior to mining development, information on coal thickness and variations in thickness is reasonably adequate. In many undeveloped districts, however, the data are restricted to outcrop measurements, and in these areas, lines of equal thickness based on the groups shown in table 3 were determined by interpolation.
The areal extent of coal beds was determined by lengths of outcrops, and by drilling data where such information was available. In the absence of drilling information the lengths of the outcrops within the thickness classes were considered to establish the diameters of semicircular areas underlain-by coal of such ranges of thickness.
Thickness of overburden. --Anappraisal of reserves m terms of the overburden resting on the coal beds is important in considering the feasibility of various mining operations. In preparing the accompanying reserve estimates three overburden thickness categories were established as follows: 0 to 1000 feet, 1000 to 2000 feet, and 2000 to 3000 feet. Coal beds at depths greater than 3000 feet were not considered.
Weight of coal--In the absence of precise data the followmg values were assigned as the weights of coals of various ranks in New Mexico: 4 Classification according to abundance of reliable data Three categories of reserves according to the reiative abundance of reliable information available for making the estimates were adopted and used in the accompanying tables as follows:
Measured reserves . --Measured reserves are those for which tonnage _was computed from measurements at the outcrop, in trenches, in mine workings, and in drill holes, with points of observation so closely spaced that the estimates are considered accurate to within 20 percent of the tonnage that will be proven by mining development. For such purposes the spacing of the individual points of information usually rud not exceed one-half mile.
Indicated reserves. --Indicated reserves· are those for which tonnage was computed partly from direct measurements and partly from a reasonable projection of such data on geologic evidence. In general, points of observations were not greater than one mile apart, although where coal beds were known to be uniform in thickness over large areas, the points of observation were as much as 1-l miles apart.
Inferred reserves. -.-Inferred reserves are those for which tonnage estimates were based largely on geologic information concerning the character and continuity of the beds supported by a few, widely spaced points of observation. · Inferred reserves b~ zone. --Most of the coal beds in New Mex1co are of lim1ted areal extent. Commonly the beds occur in thin zones, which consist of a series of lenticular deposits of coal interbedded with carbonaceous shale and sandstone. Although few single beds within such coal zones exceed a township in areal distribution, the coal zonP.s may be regional in occurrence. In consequence, the analysis of reserves by beds does not yield the total possible coal resources in the State. Accordingly, the coal zones were subjected to further examination and the results recorded under the heading, inferred by zone.
The methods used for calculating reserves by coal zones were similar to those us~d for coal beds. They required the computation of the variations in total thickness of mineable coal beds in a zone at numerous points along the outcrop·of the zoney and at depth beyond the outcrop. These data were then analyzed by the use of thickness lines, as were the data for other classes of coal.
Methods of calculating and presenting reserve data The methods of analyetis described above required preparation of a series of maps of individual coal beds to show all pertinent information. Average thicknesses within the areas limited by the lines of equal thickness and overburden were calculated, the areas measured, and the tonnages computed, using the weight factors given in January 1, 1948 , from 61,754,600,000 tons, the original reserves before mining, yields 61,515,761,538 tons, the reserves remaining in the ground on January 1, 1948. Assuming that from the overall point of view, losses in mining in· the future will be the same as those in the past, recoverable reserves as of January 1, 1948 , are half of the remaining reserves, or 30,757,880,769 tons. It is undoubtedly true, however, ·that for some individual mines recoverability will be much higher than 50 percent.
Limitations of estimates
The reserve estim~tes given in this report, are, of course, subject to change as new information is obtained through new geologic mapping, exploration, and development. It should be noted, also, that the calculations are based on a series of assumptions concerning the continuity and thickness of the coal beds. Departures from these assumptions obviously will result in tn;odification of the present estimate, for very slight changes· in the basic assumptions in calculating reserves make great changes in the resulting figures. It is primarily for this reason that the procedures and assumptions used in preparing the . present estimate have been carefully recorded herein.
Except for a few small districts where coal beds have been extensively mined, the data available for use in computing reserves for this report are largely restricted to observations of the outcrops of coal beds. It may be predicted therefore, that the present estimates will be modified in-detail, as exploration progresses. The extent of such cbanqes cannot be determined at present, but it is probable that on a state-wide basis they will be small.
Areas where changes are most likely to be made are those for which little information was available for the preparation of the present estimate. The Datil Mountain field is an example of a very important area that cannot, at present, be adequately appraised. The Sierra Blanca field, likewise, has not been carefully mapped, and, therefore, its full potentialities are unknown. The western part of the San Juan River region bas been only partially mapped, and, accord· ingly, the accompanying appraisal must be regarded as tentative. 5 
NEW MEXICO COAL FIELDS
The New Mexico coal fields occur in several physiographic and geologic provinces. The import.:. ant Raton field is on the rna.rqin of the Great Plains adjacent to the southern Rocky Mountains. The San Juan River region is entirely in the Colorado Plateau province. A number of smaller fields lie in intermontane basins in the southern Rocky Mountain province, and in the adjacent Basin and Range province. The index map, plate 1, shows the locations of the various fields.
The coal-bearing formations in New Mexico range in age from Pennsylvanian to Tertiary. The deposits of principal economic impOrtance, however, are of Upper Cretaceous and Tertiary (Paleoc.ene) age. Coals in these rocks ranqe in rank from subbituminous to anthracite although the greate:r portion of the reserves are of subbituminous rank.
Rocks of Pennsylvanian aqe contain thin coal beds at many places in New Mexico. Locally these coal beds attain mineable thicknesses and have been mined on a small scale. Alonq the Pecos River, above the town of Pecos, .there are several small mine openings from which coal has been removed.t2, 13 I Near Santa Fe and Las Veqas there have been sim11ar operations.
The Pennsylvanian coal beds are commonly impure, and it is unlikely that they can be considered an important supply. In any event, currently available data regarding their occurrence do not permit the establishment of reserve estimates for them.
The strata of Permian, Triassic, and Jurassic age,rwhich overlie the Pennsylvanian coal-bearing formations, do not contain commercial deposits of coal.
The rocks of the Cretaceous system, which are next in the vertical stratigraphic succession, contain major reserves of coal in all important coal-bearing. areas in New Mexico. The subdivisions and thicknesses of these rocks are qiven in table 5. The Dakota sandstone, which lies at or near the base of the system, commonly contains lenticular beds of coal that locally are of mineabl!! thickness. These coals have not been developed, and very little is known concerning their distribution and characteristics. It is improbable that they constitute an important supply.
The Mesaverde formation, of Upper· Cretaceous age, contains large amounts of subbituminous and bituminous coal in extensive areas in northwestern and central New Mexico. Coal beds of commercial importance occur in this formation in the San Juan River region, the Datil Mountain field, the Cerrillos field, the Una del Gato field, the Tijeras field, the Carthage field, the Jornada del Muerto fi~ld, and the Sierra Blanca field. Locally these coal beds. have been mined commercially, but large reserves remaim undeveloped.
In the San Juan River region-substantial deposits of subbituminous coal occur in the Fruitland formation, *** Formation or member contains coal beds that are not believed to be important resources. also of Upper Cretaceous age. This foriilB.tion with its contained coal beds is stratigraphically .higher than th~ Mesaverde formation, from .which it is separated by the Lewis shale and the Pictured Cliffs sandstone. Most of the coal beds in the Fruitland formation are lenticular, but a few under lie large areas. The. beds in this formation constitute a very important reserve in the northern part of the San Juan River reqion.
In the Raton field of northeastern New Mexico there are valuable deposits .of bituminous coal in the v ermejo formation of Upper Cretaceous aqe. The coal has been mined at some points, but larqe reserves remain undeveloped.
The Raton formation of Upper Cretaceous and Paleocene age likewise contains coal supplies in the Raton ar~. As in the coals of the under lying Vermejo formation, mining has been carried on only locally, and-substantial deposits remain.
Younger strata that are assiqn'ed to the Tertiary system are not known to contain coal reserv-es in New Mexico. However, beds of carbonaceous material that locally approach coal in purity and rank are occasionally encountered.
San Juan River reqion
The San Juan River region, as shown on plate 1, is an area of about 11,000 square miles that includes much of northwestern New Mexico, and extends into southwestern Colorado. The region roughly coincides with the San Juan Basin, a qreat saucer-shaped structural depression, but includes a narrow southward extension, the Gallup-Zuni Basin, in the southwestern part of the region.
The San Juan River and its tributaries drain most of the region, but the Continental Divide crosses it near its eastern margin, and the extreme eastern POrtion is coursed by tributaries of the Rio Grande. A small area in the southwestern part is drained by tributaries of the Little Colorado River. The San 1uan River and its larger tributaries from the north ·are perennial streams, but the streams south of the San Juan River are largely intermittent and characteristically have wide, dry, sandy bottoms.
Most of the San Juan River region is arid and uninviting, and, in general, it is sparsely settled and little developed. Lack of railroad facilities has prevented extensive development of the coal resources. The main line of the Atchison, Topeka, and Santa Fe Railway skirts the southern margin of the region and crosses some of the area of coal-bearing rocks near the town of Gallup. In the. northeastern part of the region, a narrow-gaqe branch of the Denver and Rio Grande Western Railway crosses the outcrop of the coalbearinq strata near the towns of Lumberton and Monero, and a spur of this line extends from Durango, Colorado, into the northwestern part of the region as far as the to\Vn of Farmington. It is noteworthy that the only extensive d~velopment of coal in the New Mexico part of the San Juan ·River region has been in the vicinity of Gallup,. where there are standard-gage rail facilities. The coals have been exploited to a lesser extent in the Monero district, which is served only by a narrow-gaqe railway. Elsewhere, coal production has been limited to scattered small mines, which supply local markets. 7
Hard -surfaced hiqhways roughly parallel the south and west margins of the reqion, and a paved The ·strata in the central and southern part of the region dip very gently toward the center of the structural basin, but on the north and east sides they are turned up sharply on the flanks of bordering mountain masses. On the west side the strata are tilted sharply along a ser:ies of monoclines. The San Juan structural basin is deepest in its northern and eastern parts where the coals of the Fruitland formation are more than 3000 feet below the surface and the coals of the Mesaverde formation are more than 5000 feet below the surface.
The region is, in general, a moderately dissected plateau with relatively low relief. The topography of the area of coal outcrops is controlled by resistant sandstone layers associated with the eoal. Where the dip of these sandstones is gentle, they form low cuestas; where the dip is steep, they form sharp hogback ridges rising several hundred feet above adjacent lowlands. Because of the relatively low relief and the inclination of the strata toward the center of the basin, the coal beds dip well below the surface within a short distance from the outcrop, and in most places the outcrop pattern of the. coal beds is essentially linear. This is in contrast to many of the coal fields of the Great Plains province, where the strata are nearly flat-lying and dissection is well advanced, resulting in extensive; sinuous outcrop patterns of the individual coal beds.
The extent of geologic investigations of the coal resources of the San Juan River region has been determined largely by the extent of need for such information in the administration of public lands. During the period 1905-1910, reconnaissance study and mapping by geologists of the U. S. Geological Survey 5, 8, 9, 1~ 11, 15/ Mesaverde formation on the western side of the San Juan River region is. yet to be studied and mapped; but this work is now in progress. Because of the great irregularity of distribution and the lenticularity of the coal beds, 'exceedingly detailed surface mapping, supplemented in most areas by core drilling, will be necessary to establish accurately the distribution and quantity of co~l. When the studies on the western side of the region are completed, it will be possible to make a more accurate estimate of the quantity of coal in the San_Juan River region, than the estimate presented 1n this report.
The Mesaverde formation, the lower important coal-bearing formation of the San Juan River region, consists of irregularly bedded and lenticular sandstone, shale, and coal beds. In the southwestern part of the region the Mesaverde formation attains a thickness of 1800 feet with an unknown thickness removed from the top by erosion. . In the northeastern part of the region the formation thins untif it is only about 220 feet thick. In the southwestern part of the region the Mesaverde formation has been divided into a number of members, of which the Dileo and Gibson members are the main coal-bearing units, although coal beds locally thick enough to mine are also present in the Gallup sandstone member. Farther northeast, the Dileo member disappears, and coal beds appear near the top of the Allison member. Still farther northeast, the coals in the Allison member disappear, but the Gibson member continues to be coal-bearing as far north as the Monero district, althouqh these coals finally grade into non-coal-bearing sandstone between Monero and the Colorado State line.
In the northwestern part of the San Juan River region, the coal-bearing rocks of the same general age as some of those near Gallup have been assigned to the Menefee formation of the Mesaverde group, followinq the nomenclature used in southwestern Colorado. Determination of the exact relation of the Menefee formation to the members of the Mesaverde formation near Gallup must await further geologic mapping on the west side of the region.
The Fruitland formation is similar in lithology to the Mesaverde formation. It is 530 feet thick near the Colorado-New Mexico State line in the northwestern part of the San Juan River region, but thins southeastward along the outcrop, with the coal beds decreasing in number and thickness until, in the southeastern part of the region, no commercially important coal beds are present at this horizon. The thickest and most extensive coals in the Fruitland formation occur in the lower part of the formation.
The coals of the Fruitland formation generally are thicker than the coals of the Mesaverde formation, but are split by nu.merous thin partings and have higher ash contents. The maximum reported thickness for a -coal bed of the Fruitland is 38 feet, including numerous thin partings, near the Colorado State line in the northwestern part of the region. The coals of the Mesaverde rarely exceed 10 feet in thickness, and are for the most part less than 5 feet thick. · 8 Coals of both the Mesaverde and Fruitland formations are of subbituminous rank over most of the San Juan River region, but the coals of the Mesaverde attain bituminous rank in the northwestern and northeastern parts. The chemical and physical data are insufficient to determine precisely where the changes from subbituminous to bituminous rank take place, but the coals of the Mesaverde apparently become bituminous a short distance south of the SanJuan River in the northwestern part of the region. In the northeastern part, the coals of the Mesaverde are of bituminous rank in the Monero district, but it has not been determined how far southward along the east margin of the region bi~uminous coal is present. Plate 1 shows areas underlain by coal of the Mesaverde abritrarily assumed to be of bituminous rank for the purpose of preparing the accompanying reserve estimates. The coals of the Fruitland are believed to be of subbituminous rank throughout the New Mexico part of the San Juan River region.
Datil Mountain field
The Datil Mountain field lies in parts of Valencia, Socorro, and Catron Counties in the drainage basins of Alamosa Creek, Rio Salado, and Rio Puerco. 26/ The area is rugged and sparsely inhabited; it is remote from railroads and is accessible only by secondary and unimproved roads.
The coal in the Datil Mountain field occurs in Upper Cretaceous strata that are correlated with portions of the Mesaverde formation in the adjacent San Juan River region. The scanty information avail-. able concetning the deposits indicates that the coal is of subbituminous rank over most of the area, thouqh locally it may be of bituminous rank. The beds usuaTiy are thin and are :rarely reported to be more than 3 feet in thickness.
In general, the area is synclinal, but the geologic structure is complicated as a result of some folding, faulting, and igneous intrusion. Until more detailed studies of the coal beds are made, ; estimates of the coal reserves must be classed as inferred.
Cerrillos field
The Cerrillos field is an area of approximately 80 square miles in south-central Santa Fe County. 1~ 3~/ It is. 25 miles southeast of Santa Fe, from w it is accessible by State Highway 10. The Atchison, Topeka, and Santa Fe Railway passes throuqh the field, and railheads are located at Cerrillos and Waldo. From the latter point a sptir line extends to Madrid, the site of present mining operations.
The coal-bearing strata occur in a ruqged area immediately south of Rio Galisteo. The geologic structure is synclinal and has been complicated by numerous intrusions of igneous rocks, some of whichlie in close proximity to, or cut, the coal beds.
The coal in the Cerrillos field occurs in the Mesaverde formation of Upper Cretaceous aqe. -Three beds of mineable thickness and quality are known. The lowest of these is the Miller Gulch coal bed, ·which is approximately 190 feet above the base of the Mesaverde formation. The Cook and White coal bed is about 465 feet higher, and the White Ash coal bed is nearly 100 feet above the latter.
Both the Cook and White and the White Ash beds have been mined extensively in the vicinity of Madrid. The Miller Gulch bed has been developed only slightly because it is believed to have smaller areal extent than the overlying beds.
The coal in the Cerrillos field ranges in rank from bituminous to semianthracite and anthracite as indicated in table 2, and, at present, coal of several ranks is being produced from a number of active mines. Althouqh most of the bituminous coal is nonagglomerating, some coking coal has been mined in the area. Unfortunately, reserves of such fuel appear to be small on the basis of present information.
Una del Gato field
The Una del Gato field is in Sandoval County Only the general geologic features of the Una del Gato field are known. Structurally it is a highly faulted homocline that has been modified locally by the intrusion of iqneous rocks. Several beds of coal occur in the Mesaverde formation of Upper Cretaceous age, and lie at approximately the stratigraphic position of coal beds in the Cerrillos field, with which they may be correlative. The coal beds in the Una del Gato field attain a maximum thickness of 5 feet, although at most points of recorded measurement the thicknesses are less than 4 feet. The coal is of excellent quality and is of bituminous rank.
Mininq operations have been undertaken at a number of points in the field but only small quantities of coal appear to have been removed. At present, the area is inactive owing to its inaccessibility and to structural conditions that inhibit development.
Tijeras field
The Tijeras field is in eastern Bernalillo County, New Mexico, approximately 20 miles east of Albuquerque. 16/ The area is readily accessible by U. S. Highwaj"'a6 and by state and county roads. It lies on the eastern slope of the Sandia Mountains in a ruqged and picturesque region.
Coal-bearing rocks occur in a small syncline that occupies a portion of the Tijeras graben or down-faulted block. The strata are of Upper Cretaceous age, and are assigned to the Mesaverde formation.
Several beds of bituminous coal occur in the field, but in general, appear to be of less than mineable thic1mess. There have been only desultory mining operations, which produced only small quantities of coal. ' 
Carthage field
The Carthage field is an area of approximately 10 square miles in T. 5 S. , R. 2 E. , Soccorro County, New Mexico.14/ The field is part of an extensive desert region that lies east of the Rio Grande and is accessible by Federal Highway 380. The nearest railhead is San Antonio, New Mexico, approximately 12 miles west of the field.
The coal in the Carthage field occurs in the Mesaverde formation of Upper Cretaceous age. Two beds are present; the lower, or Carthage coal bed at a position 40 to 60 feet above the base of the formation, and an unnamed coal bed approximately 30 to 40 feet higher. The Carthage coal bed attains a maximum thickness of 6 feet and commonly occurs in two benches. The coal is of bituminous rank and is of excellent quality, as indicated by the analyses {table 2). The upper, unnamed coal bed locally may be as much as 7 feet thick but is very impure and does not constitute a mineable reserve.
The Carthage field is structurally complex. It is situated on a fault-bounded block that haS been uplifted and internally fractured. In consequence, the Mesaverde formation and its contained coal beds are faulted into blocks of various sizes and shapes. This structure is a controlling factor in mininq development. Recent mining practice has been to limit the operations of a mine to the area of a single fault block.
The Carthage field has been rather thorouqhly developed and the reserves are now nearly depleted. In 1948 one small mine was reported to be active. Bedrock exposures are poor in this area owing to the occurrence of a rather persistent cover of gravel and fine wind-blown material. In consequence, detailed information on the distribution of the coalbearing rocks and on the geologic structure of the area is not available.
Meager information indicates that-coal beds may be as much as 3 feet thick in parts of the area. Except for desultory prospecting, there has been no mining development in the area.
Sierra Blanca field
The Sierra Blanca field covers an area of about 450 square miles in Lincoln County, New Mexico. 3, f' JDI It is accessible by several $tate and federa · ghways, as well as by the Southern Pacific Railroad at the railheads of Carrizozo and White Oaks. The area lies on the rugged flanks of the gJ;eat Sierra Blanca Range.
The geologic structure of the Sierra Blanca field is complex. The coal occurs in parts of a broad syncline that has been strikingly modified by faulting and by the intrusion of numerous sills and dikes of igneous rock. In consequence, mining operations are extremely difficult.
The coal in the Sierra Blanca field occurs in the Mesaverde formation of Upper Cretaceous age. Several beds that may be as much as 7 feet thick, are. reported as a result of preliminary examination of the area. The areal extent of these beds is, however, unknown at present. In the main, the coal appears to 'Qe of bituminous rank, but varies over a wide range.
Mining operations have been undertaken at many points in the Sierra Blanca field owing to the excellent qualities of the coal and its proximity to points where it can be utilized. White Oaks has been the center of most of the operations, although coal has been removed in· the vicinity of Capitan, Ft. Stanton, and Carrizozo. ·
Raton field
The Raton field is on the western margin of the Great Plains province in Colfax County, New Mexico. 24, 27, 28 I The area is a rugged plateau that has been deeply trenched by numerous canyons. It is accessible by U. S. Highway 85 and secondary roads, and has railheads at Raton and Dawson.
The Raton coal field lies wholly in the southern part of an asymmetric structural depression, which has been named the Raton Basin. The axis of the basin trends sinuously in a northerly direction paralleling the foothills and valleys of the Sangre de Cristo ~ountains. Coal-bearing strata on the western limb of the basin crop out in a narrow belt several miles in width. They dip steeply to the east, and locally may be vertical or overturned. In contrast, coalbearing strata on the eastern limb have low dips and are exposed over most of the areal extent of the basin.
As shown in table 5, the coal in the Raton field occurs in the Vermejo formation of Upper Cretaceous age, and in the Raton formation of late Upper Cretaceous and Paleocene age. 35 I The coal beds in the Vet-mejo formation generaiTy are more persistent in areal extent and in thickness than coal beds in the Raton formation. Most of the coal is of high volatile B bituminous rank, and has coking qualities. Repre-.sentative analyses are given in table 2.
The Vermejo formation thins from a maximum of 425 feet thick in the northwestern part of the field to only a few feet thick in the vicinity of the mining camp at Van Houten and the city of Raton, and it is absent east of Raton. Coal beds occur throughout the vertical and lateral extent of the formation, and much of the coal produced in the Ratori field has been mined from beds in this formation. . The Raton coal bed, which lies in the lower part of the Vermejo formation, has been an important western source of coking coal. Several of the larger mines in the southeastern and eastern part of the field have removed 10 coal from the Raton bed or from beds considered to be its stratigraphic equivalent. No other commercially valuable coal beds in the Vermejo formation are known to be as. extensive along the outcrop, as thick, or as pers~stent as the Raton bed.
The Raton formation ranges from approximately 1, 000 to 1, 700 feet in thickness. Incomplete data suggest that it may thin gradually from west to east. Coal beds occur throughout the lateral extent of the formation. On the western margin of the Raton coal field, however, the strata consist mostly of conglomerate and sandstone beds with a small percentage of shale and coal beds. In the eastern part of the field, in contrast, the strata consist of shale and sandstone beds, with a varying number of coal beds. In the central and eastern parts of the field the formation has been divided into two coal-bearing zones that are separated by approximately 300 feet of strata. The lower of the coal-bearing zones, averaging about 100 feet in thickness, lies a few feet above the basal sandstone beds of the formation. The only known commercial bed in this zone is the Sugarite coal bed. It .has been traced laterally from a point a short d,istance east of the Sugarite mine to the vicinity of the ·mining camp at VanHouten. The upper coal-bearing zone averages about 500 feet iri thickness. The oldest commercial coal in this zone was named the Yankee coal bed. It was mined east of Raton and traced for a distance of approximately five miles to the northeast of Raton. A number of small coal beds overlie the Yankee bed and underlie the Tinpan bed. The Tiripan coal bed is believed to extend over the greatest acreage of any of the coal beds present in the upper coal zone. It has been traced in a southwesterly direction from the coal mine at Brilliant to Potato Canyon, a tributary of the Canadian River. Several coal beds of diverse thickness crop out in local areas and lie over the Tinpan bed and under the Potato Canyon bed. No coal beds in this -interval are known to be commercially valuable. Correlation of the Potato Canyon coal bed beyond the confines of the canyon of the same name is uncertain.
A number of coal beds, some of which may be of economic· value, overlie the Potato Canyon bed.
Most of the major coal beds in the Raton field contain shale or rock partings, which in some areas have adversely influ.enced development. Mining activities, 1n general, have been limited to the southeastern and eastern parts of the field. In 1948, two large companies were operating mines in the Raton coal field. Wagon mines were also being operated in the vicinity of Raton.
CONCLUSIONS
New Mexico's coal reserves, which according to the present estimate total 61 billion tons, are more than adequate for present needs, and will support an expanded industrial economy. The estimate is believed to be a conservative statement of the total potential reserves in the ground, but it is based in part on insufficient data, and thus is subject to considerable modification in the future. In particular, the present estimate of less than 1. 5 billion tons of measured reserves, is quite small in proportion to the total estimated reserves. Rigid standards a.r:e applied to eoal included in the measured category, however, and the geologic and exploratory data necessary to permit the classification of reserves as measured were available only in a few localities. Although an entirely adequate appraisal of the coal reserves of New Mexico can be obtained only 11 after all areas of coal-bearing rocks have been carefully mapped, and the expansion of transportation facilities has made possible the development of remote areas, .it is hoped that. the present appraisal will serve to indicate the location .and extent of coal reserves sufficient to supply .present needs, and will provide the qroundwork to which new reserve data can be readily added as further mapping and exploration is carried on in the various co8.1 fields in the State.
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